
IN I I:RN A I lONAL AI'I'I K \\ IK )N IM MM JSI IKI ) INDIK rili: I'A II-N F ( '<)( )PI;R A IK )N IKI-AIA (P( T.i 
liiti-i'n;itioii;it l*:ilciit ( liiSNitii ;<li4Mi : 
( 167/00 



(11) IntcriKitioiial I'uhlicatioii Niiinhcr: 



I 



(4.^) Inttrnatinnal l*uhiii atioii Date: 



wo 9S/47974 



(21) 
ill) 

\M)) 
(71) 



(72) 
I 75) 



(74i 



International Vpplieatioii Niiinhei : l'( 1 \! ';X(j()|9^ 

International l iliiiji Date: (i April i ((k>.()4.9K) 



Priority Data: 

t()()5sll 



NL 



Applicant (for uli iU'Sf^mitfil Siiitcs t \<c/>! I'Sn [)SM NA'. 
|NI. NL|: Hot Owrloon 1. Nl. 641 I W. Ilooilon (Nij. 

Inventors; and 

InventorN/Applicants nr>r / ,S nnlvi: Hf A f NK. \ll\Mt 
iNI.NI !. Woi! 'Ao'.n 'J.c v\a- N!-<->9"i JN BMiiiiiiicii 
(Mj. B1-.SA\U S('A. JoIkuiiu's. Wiltu'lniii^ jNI. NLj: 
norcnwvg 27. \I.-K()2/t ( AV /wolic (NLk 

A^ent: S( "MMi:! ; 1/. Maiv.-I. M.ix. 1 1 nlHMlina. (olKunui ( )c 
trn.Mlniiraii i)SM, P.O. Ho\ Nl. M6() .\1A OcWcu (M/i. 



(HI) Desi«nate<l States: AI . Al . HA. HH. lik. ( A. ( N, ( { = 

(•/. i.[.. (ii:, m . II). II . IS, IP, KP, KK, I.e. lk. i.k. pi, 

l A . M<i, MK, MN, MX. NO. N/, l>L. KO. .SCi, .SI. SK. SL, 
I'R. PI . l A. i:S. \ /.. VN. \ [ \ AKIPO patrnt (OH. ( iM. 
Ki:, PS. MVV. SIX SZ, rc;. /W). l-urasian i)au-iit i ANP A/. 
BY, K(i. RZ, MI), HI'. TP IM). lunop^Mn patent (A P HP,. 

( IP (A'. UP, i)K. PS. PI. PR. (iH. OR. ip:. H", Pl=. M(\ 

NP, Pr. Sl-j. OAPI patent (HP. HJ. CI-. ( ( i. ( [. ( NP (iA. 
(IN, MP. MR. NP:. SN. ID. 1(1 1. 



Piihlished 



(54) Title: ( "AN AND ( "Oil. COA MNCr KP.SINS 



(57) Abstract 



I lie ifuriition lclatc^ u» a k. a\\ ( cdl ctuttini:: u'sin s\sti.'in. The sv^ttaii rontaiiis a inixiiiu* ut" ;ii k-.isl 2 pots rikMs \\1k*icim .it ica^t oru' 
{■"ilsiiici iuiN <i L'Liss ii.iiisiiion (ciii(HM.iliiii- L'UMrci liia!i 4^ ' (' aiul ulicitaii \\w poiynitMs are si^luhk' iii Di^'anic soKciUn. pi>iynKM 
tho L'lass iraiisitKMi loiiii)or.itui\' _'umUm lli.iii 4"^ (' in pictriai^ly an amoiphoiis il vtvstci ifsin. V\w oiui j)()l_\nK-i nia> In- .i r<.*sin 
a tlT\ noIkIs iOMtnil hiMu-eeTi MY ', and i (H)' , aiui a 1;: *>{ Iosn than -M) 



} (PR riii: ri Rrosr s or im ohm \ i los om y 







nlrti[it> StaiL'^ iMiiy t" iIk" PC I" on (Ik- tUMit 




*>t [Minphk'is piif^li^lsini: 


KlkMIVitlOIKll 


;ipp:K;ilh-*lls 




M- ii<>. 


1 > 


^ |V;.n 


IS 


1 .-..|i;.> 


Si 


M.>.;-l,l 


\\1 




11 


1 .'hi lihl 


11 


1 Ittll.llM.l 


sk 


M. .. iki 1 


\ 1 




IK 


I t III. •■ 


1 1 


1 ii\vmi").ii;' 


SN 






*. 1 • 1 . u • I 


<, \ 




1 \ 


1 If. M 


s/ 


-.0. ,/il in.j 


\/ 


•..'••li' man 




1 .n"!- : K i:it'«i^ 'til 


\1( 


M.-.ii,i, 


1 1) 


c liu) 


H\ 






< 10- >f l'I.I 


MI) 


Hrpul..:< ..1 M..l.l.^'.,i 


1 (; 


1 


WW 


li.n'. 1.;..- 


(.11 


( -ll.Ml., 




* l.iil.rM'.. U 


I.I 


1 .l|lr 


|{| 


li. L- .(•. 




' M . ' K- I 




1 Ik- r-illlii-| IJ;- -.1 IV 


1 \t 


' 1 i t k 1 ; U' ■ 1 1 - 1 . 1 1 1 


lil- 


U..:kiii if 1-.. 


(,U 






l'-r:.i.MK M u r.l .;ii.i 


i K 


Mlk-* 


K( , 


{•>i,l.- Ill ■. 


lil 


ii;. 


\ii 


M.i.i 


11 


r nul t<i inJ 1 


\^^ 


Hr(, III 


11 




\1N 




r \ 


1 kl nil- 




, -il 


II 




\1K 


M nil t iin.; 


I (. 


' ■MlH'..; 


\\\ 




is 


[ •In 




■ l.ll 


I s 


! UK- 1 Sr.ii',- - 


( \ 




11 




\I\ 


V r. 


I / 


1 /• ki-l i.'i 


( 1 


t ill. ,1 liL ,n K 


;u:li. .11' 


1 ilMn 


\I 




\ \ 




( (. 


t ■111.' 


Kl 




\1 


! I..1I..- 


\ 1 




( n 


S It ■■ 1 


K(. 




\<) 




/\s 


/lIT^ it 


( 1 


( :■ .: 


M' 


1 <- ! UK i'-.- .j w . 


N/ 


'.--A .. M,.| 






( M 






i-:-i> if' .« ..t k.'K- 1 


IT 








( N 




KK 


M- [!iihii* ■ t R. III.M 


I'l 


I'-'iriiL ll 






( ( 


( nIm 


K/ 


K .l/.i^ St. Ml 


K<) 


\\> III! in;.' 






( / 




i.C 


^.llt■t 1 .1!. 1 1 


Kl 


|-:ilsM.lll l-> i.U I.l'.k'il 






1)1- 




II 


1 i:-'. r.i:*ri-:-ti, 


SI) 


' 11. 






OK 


1 > -ll-l Ilk 


1 k 


Ml 1 (Ilk 1 


SK 


U 






1 1 




1 l< 


1 1 


S(. 


^'r.•■.■ w ]■ 







wo 98/47974 




[*CT/NL98/00193 



CAN AND COIL COATING RESINS 

The invention relates to resins which can be 
5 used in can and coil coating compositions. 

As is evident from the articles *Pulver- 
Bandbeschichten bei 60 m/min' by Dr Graziano (JOT 
1996/8, pp. 34-39) and 'Polyester based Powder Coatings 
with reference to Coil Coating' by P, Binda (ECCA, 

10 Autumn Congress, Brussels, 18-19 November 1996), there 
is a need for powder paint systems that can be used in 
coil coating processes at application rates of, for 
example, 120 m/min. The reactivity of a powder paint 
composition is too slow for achieving such high rates. 

15 The powder paint application techniques (spraying) are 
also too slow in comparison with the roll application 
techniques used in can and coil coating processes. 
Another drawback is that powder paint layers are 
applied as relatively thick layers. Powder paint resins 

20 do moreover generally not comply with foodstuffs 

legislation. Furthermore, the solid resins having a 
high glass transition temperature (Tg) used in powder 
paint compositions are not soluble in organic solvents 
as used in the coil coating industry. 

25 It is the object of the invention to provide 

a resin system that can be processed with the aid of 
the application techniques currently used on an 
industrial scale in the coil coating industry. 

The resin system according to the invention 

30 is characterised in that the system comprises a mixture 
of at least two polymers wherein at least one polymer 
has a glass transition temperature greater than about 
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4 5''C and wherein the polv'Tners are soluble in organic 
solvents . 

Suitable polymers include for example 
polyesters and polyacrylates . 
5 Preferably the polymers are polyesters. 

Preferably, the glass transition temperatures 
(Tg) of the polymers are different. This difference is 
generally greater than 5°C. 

The molecular weights (Mn) of the polymers are 
10 usually between about 2000 and about 15000 and 

preferably they range between about 3000 and about 
8000 . 

Preferably, the resin having a Tg greater 
than 4 5 "^C is amorphous. 

15 Examples of suitable organic solvents which 

are used for can and coil coating applications include 
aromatic hydrocarbon resins (for example the 'Solvesso' 
types), N-methylpyrolidone , xylene, propylene glycol 
monomethylether , methylpropylene glycol acetate, 

20 dibasic ester, isophoron, ethyl ethoxypropionate , 

ethylene-propylene glycol acetate and/or butyl glycol. 

Generally, the second polymer has a dry 
solids content between about 30 % and about 100 %. The 
Tg of the second polymer is generally lower than about 

2 5 4 0 °C. 

However it is also possible to apply a second 
polymer having a Tg higher than about 4 0 °C. 

Preferably, the second polymer has a dry 
solids content of at least 50% and a Tg of less than 
30 lO^'C. 

The resins may be linear or branched. 
The resin system according to the invention 
can be applied with the present application techniques 
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in can and coil coating processing, because the solid 
high Tg resins dissolve during the preparation of the 
paint or varnish and can be applied as solvent borne 
coating paints. The use of these systems implies also 
5 low transport costs and less storage volume before the 
preparation of the paint. 

Coatings with specifically desired properties 
in the wide application range of both can coatings and 
coil coatings can be obtained by selecting the 
10 appropriate choice of the starting resins in the 
mixture . 

To replace a very wide range of different 
prior art solvent-bearing resins it is only necessary 
to make a selection from only a few systems according 
15 to the invention because the coating properties can be 
adjusted by changing the mixing ratio between the 
resins in the mixture. 

Another advantage is the possibility of a 
flexible choice of solvents because the high Tg resins 
2 0 are soluble in a wide range of solvents. 

The weight proportion of the polymer having a 
Tg higher than 45 is generally at least 25% and 
preferably at least 50% (relative to the polymers) . 

Preferably, the resin system is amorphous 
25 because of the desired solubility characteristics. 

The polymers are soluble in the organic 
solvents so that they remain homogeneous and that they 
show no crystallisation for a period of at least 7 
days . 

Depending on the desired use, the acid 
numbers of the polyesters range between about 0 and 
about 100 mg of KOH/gram of resin and the hydroxyl 
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numbers cf the polyesters range between 0 and about 150 
mg of KOH/gram of resin. 

Systems according to the invention can be 
used in existing coil coating application lines at 
5 rates of up to, for example, 150 m/min and dry layer 
thicknesses between, for example, 1 and 60 j.im. 

The polymer mixture according to the 
invention has to be cured with a crosslinker. 

Examples of suitable crosslinkers include 
10 compounds containing epoxy groups, compounds containing 
amino groups and compounds containing isocyanate 
groups. The crosslinker can be selected depending on 
the desired use. 

Examples of suitable compounds containing 
15 epoxy groups are bisphenol A epoxy resins (for example 
Epikote 828'^", Epikote 1001"^" and Epikote 1004^" from 
Shell), hydrogenated bisphenol A epoxy compounds, 
aliphatic epoxy compounds, epoxidised alkyd resins, 
epoxidised oils (for example epoxidised linseed oil or 
20 soybean oil) , epoxidised borates and triglycidyl 

isocyanurate . Preferably a bisphenol A epoxy resin is 
used as an epoxy group containing crosslinker. 

The carboxyl : epoxy equivalent ratio is 
generally between 0.85 : 1 and 1 : 0.85, preferably 
2 5 between 0.9 : 1 and 1 : 0.9. 

Examples of suitable amino resin crosslinkers 
are benzoguanamine , melamine and urea- formaldehyde 
resins. The polyester : amino resin weight ratio is 
generally between 95:5 and 60:40 (based on solid 
30 resin) . 

Examples cf suitable crosslinkers containing 
(blocked) isocyanate groups are hexamethylene 
diisocyanate (HDI) , toluene diisocyanate (TDI) , 
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isophoron diisocyanate (IPDI), tet rame thylxylene 
diisoycanate (TMXDI), 3,4 isocyanatome thyl - imethyl - 
cyclohexylisocyanate (IMCI) and their dimers and 
trimers. Preferably these crosslinkers are blocked. 
5 It is possible to combine the polymers with 

the same crosslinker. If desired, it is also possible 
to apply different crosslinkers or mixtures of 
crosslinkers . 

The resins may contain a solid catalyst fused 
0 in it. It is also possible to mix a liquid catalyst or 
a catalyst solution into the paint formulation 
comprising the resin mixture. 

Suitable catalysts for acid-epoxy curing are 
described by Madec et al . in 'Kinetics and Mechanisms 
5 of Polyesterif ications • , Advances in Polymer Science, 
182-198 (1985) . Examples of suitable classes include N- 
dialkylamine pyridines, tertiary amines, imidazoles, 
guanidines, cyclic amines and latent amine catalysts. 
The catalysts can be blocked if so desired. 
0 Examples of suitable catalysts for curing an 

OH- functional polyester and an amino resin as a 
crosslinker include strong acids such as sulphonic 
acids, mono and dialkyl acid phosphate, butyl phosphate 
and butyl maleate. 
5 Suitable sulphonic acids include for example 

paratoluene sulphonic acid, methane sulphonic acid, 
nonyl benzene sulphonic acid, dinonyl naphthalene 
disulphonic acid and dodecyl sulphonic acid. 

Suitable catalysts for curing an OH- 
0 functional polyester and an isocyanate based 
crosslinker include, for example, dibutyl tin 
dilaureate and zinc octoate. 
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* 6 - 

If catalysts are present, they are generally 
present in amounts of between about 0.1 and about 5 
v;t . % (relative to the polyester). 

Suitable polyalcohols for preparing the 
5 polyesters include ethylene glycol, diethylene glv^col, 
butanediol (1,4), hexanediol (1,6), neopentyl glycol, 
2 -methyl- 1, 3 -propanediol , 1, 3 -butanediol , 1,3- 
propanediol , 1 , 2 -propanediol , 2 -ethyl- 2 -butyl- 1 , 3 - 
propanediol , trimethylpentanediol , hydroxypivalic 

10 neopentyl glycol ester, tricyclodecane dimethanol, 
cyclohexane dimethanol, bisphenol A bishydroxyethyl 
ether, trimethylolpropane and/or pentaerythritol , 

Suitable examples of acids for preparing the 
polyesters include isophthalic acid, terephthalic acid 

15 (dimethyl terephthalate ester) , adipic acid, sebacic 
acid, hexahydroterephthalic acid (CHDA) , decane 
dicarboxylic acid, 5 - 6 -butylisophthalic acid and/or 
dimerised fatty acids or acid anhydrides such as 
phthalic anhydride, tetrahydrophthalic anhydride, 

20 succinic anhydride, maleic anhydride, trimellitic 
anhydride, pyromellitic anhydride and/or 
hexahydrophthalic anhydride. 

Preferably phthalic anhydride, isophthalic 
acid, terephthalic acid and/or adipic acid are used. 

25 The esterif icat ion reaction preferably takes 

place under a nitrogen atmosphere at temperatures 
between 180°C and 260°C. Catalysts such as dibutyl tin 
oxide, tin chloride, butyl chlorotin dihydroxide 
(FASCAT'^^) or tetrabutyoxyt itanate and antioxidants such 

30 as phosphorous acid, t rinonylphenylphosphite or 

t riphenylphosphi t e can be added as additives. During 
the reaction the reaction water released is removed 
through distillation and the desired degree of 
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esterif ication can be achieved by applying azeotropic 
distillation and/or vacuum in the last phase. 

The reaction results in a polyester that can 
be dissolved in an amount of organic solvent or in a 
5 mixture of organic solvents such that the desired 
solids content is obtained. The solvent can be added 
immediately after the polyester synthesis. The solvent 
is preferably added during the paint preparation. 

Suitable solvents include, for example, 

10 aromatic hydrocarbon resins (for example Solvesso 

types) , N-methylpyrolidone, xylene, propylene glycol 
monomethylether , methylpropylene glycol acetate, 
dibasic ester, isophoron, ethylethoxypropionate , 
ethylene-propylene glycol acetate and/or butyl glycol. 

15 Preferably aromatic hydrocarbons and/or butyl glycol 
are used. 

Coil coatings can be obtained via commonly 
known processes as described for exam.ple in 'Coil 
Coatings' by Joseph E. Gaske (Federation of Societies 
20 for Coatings Technology, February 1987, pp. 7-19) 

The curing conditions and additives can be 
chosen to depend on the desired peak metal temperature 
(PMT) and the nature and thickness of the substrate. 
The curing time will generally be between about 2 0 and 
25 about 70 seconds at temperatures between about 250''C and 
about 400"C and a PMT between 204''C and 249''C. 

Suitable substrates include for example 
steel, tin-plated steel and aluminium. 

The coil coatings according to the invention 
3 0 are suitable for use as primer and as top coat and can 
for example be used as coating for household equipment 
such as fridges, deepfreezes, microwave ovens, ovens 
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and boilers, as coating for caravans and as coatiing for 
facade cladding. 

The resin composition according to the 
invention also yields good results in the can coating 
5 industry with which the desired layer thickness 
generally is thinner and with which the curing 
conditions differ from the conditions in the 
preparation of coil coatings. 

Can coatings can be obtained via processes of 
10 the kind described in for example 'Organic Coatings - 
Science and Technology, Volume 2: Applications, 
Properties and Performance' by Z.W. wicks et al . 
(Wiley-Interscience, 1994, pp. 284-290). 

The curing conditions and additives can be 
15 selected to depend on the desired application and the 
nature and thickness of the substrate. The curing time 
will generally lie between a few seconds and tens of 
minutes at temperatures between about lOCC and about 
220'^C. 

20 Suitable substrates include for example 

steel, tin-plated steel (ETP, Electrolytic Tin Plate) , 
chromium-plated steel (ECCS, Electrolytic Chromium- 
Chromium oxide Steel) and aluminium. 

The coatings according to the invention are 

25 suitable for use as interior and exterior coatings and 
can be used for example as coatings for beer cans, cans 
for other beverages ('2 and 3 piece'), spray cans, can 
ends, tubes, drums, cigar boxes and fish cans (the so- 
called ' drawn- redrawn (DRD) 'draw-wall ironed (DWI) ' 

30 cans) . They can be used in pigmented or in unpigmented 
compositions . 

The use of the exterior coating is important 
primarily from a decorative viewpoint, for giving the 
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substrate a saleable appearance. It protects the metal 
from corrosion and the coating also serves as a label. 

The interior coating is mainly intended on 
the one hand to protect the contents of the can against 
the influences of the metal and on the other to protect 
the metal against the contents of the can. 

The type of monomers to be used to prepare 
the polyester, the crosslinkers and the curing 
conditions can be chosen to depend on the desired use. 

The systems according to the invention can be 
used in pigmented an in unpigmented compositions. 

If so desired, the usual additives such as 
pigments, fillers, stabilisers, dispersing agents, 
flow-promoting agents and defoaming agents can be added 
to the binder system according to the invention. 

The invention will be elucidated with 
reference to the following, non-limiting examples. 



Experiment T 

Pr^p^r^tion of a solid p olyester r^c^-iTi 

294 parts by weight of ethylene glycol, 510 
parts by weight of neopentyl glycol, 409 parts by 
weight of phthalic anhydride, 4 58 parts by weight of 
isophthalic acid, 611 parts by weight of terephthalic 
acid, 1 part by weight of dibutyl tin oxide and 2 parts 
by weight of trinonylphenylphosphite were heated under 
a nitrogen atmosphere in a glass reaction flask: with a 
mechanical stirrer, a thermometer and a still with a 
Vigreux column. The esterif icat ion reaction started at 
188°C and the reaction water formed was removed through 
distillation. The maximum reaction temperature was 
245°C. After one hour at 245°C this was changed to 
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vacuum distillation until an acid number of 3.5 T.g of 
KOH/gram was reached. 

The acid number of the solid resin obtained 
was 3.5 mg of KOH/gram and the hydroxyl number was 18 . 5 
5 mg of KOH/gram. 

The viscosity (measured via Emila at 158°C) 
was 2 60 dPa.s. 

The number average molecular weight (Mn) was 
5080 gram/mol, determined with the aid of gel 
10 permeation chromatography using a polystyrene standard. 

The polyester 's glass transition temperature 
was 50°C (determined with a Mettler TA 3000 DSC 
(5°C/min. ) ) . 

15 Experiment II 

Preparation of a high solid polyester resin 

301 parts by weight of ethylene glycol, 551 
parts by weight of neopentyl glycol, 576 parts by 
weight of phthalic anhydride, 852 parts by weight of 

20 adipic acid and 2 parts by weight of phosphorous acid 
were heated under a nitrogen atmosphere in a glass 
reaction flask with a mechanical stirrer, a thermometer 
and a still with a Vigreux column. The esterif icat ion 
reaction started at 157°C and the reaction water formed 

25 was removed through distillation. The maximum reaction 
temperature was 235°C. After one hour at 235°C this was 
changed to azeotropic distillation using xylene until 
an acid number of 5 mg of KOH/gram was reached. This 
was followed by vacuum distillation until an acid 

30 number of 2 mg of KOH/gram was reached. After cooling 
to 110°C, 857 parts by weight of Solvesso 150"^" were 
added to obtain a 70% dry solids content. The dry 
solids content is determined by equable applying 0,2 
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grammes polymer solution on aluminiumf oil {15 x 20 cm). 
Next the foil with resin solution is dried during 15 
min. in an oven at 150°C. The difference in weight 
before and after drying indicates the percentage of dry 
5 solids content . 

The acid number of the solid resin was 2 mg 
of KOH/gram and the hydroxyl number was 2 0 mg of 
KOH/gram. 

The viscosity measured in a Physica Viscolab 
10 LC3 at 23°C was 73 dPa . s . 

The molecular weight (Mn) was 4 92 0 gram/mol, 
(determined with the aid of gel permeation 
chromatography using a polystyrene standard) . 

The glass transition temperature of the 
15 polyester was -15°C, (determined with a Mettler TA 3000 
DSC; 5°C/min. ) . 



Experimf^nt- jjt 

20 Preparation of a solid poly e ster r^c,H^ 

787 parts by weight of 1 , 2 -propylene glycol, 
127 parts by weight of trimethylolpropane , 155 parts by 
weight of adipic acid, 1092 parts by weight of 
isophthalic acid, 465 parts by weight of terephthalic 

25 acid, 1.1 parts by weight of dibutyl tin oxide and l.i 
parts by weight of trinonylphenylphosphite were heated 
under a nitrogen atmosphere in a glass reaction flask 
with a mechanical stirrer, a thermometer and a still 
with a Vigreux column. The esterif icat ion reaction 

30 started at 177°C and the reaction water formed was 
removed through distillation. The maximum reaction 
temperature was 230°C. After one hour at 230°C this was 
changed to azeotropic distillation using Solvesso 150^. 
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At an acid number of 6.4 mg of KOH/gram vacuum 
distillation was applied until an acid number of 5.3 mg 
of KOH/gram was reached. 

The acid number of the solid resin was 5.3 mg 
5 of KOH/gram. 

The glass transition temperature of the 
polyester was 49°C (determined with a Mettler TA 3000 
DSC (5^C/min) ) . 

The molecular weight (Mn) was 5410. 

10 

Experiment IV 

Prepa ration of a hioh solid polyester resin 

124 parts by weight of ethylene glycol, 468 
parts by weight of neopentyl glycol, 213 parts by 

15 weight of diethylene glycol, 131 parts by weight of 

trimethylolpropane, 689 parts by weight of adipic acid, 
695 parts by weight of isophthalic acid, 1 part by 
weight of dibutyl tin oxide and 2 parts by weight of 
trinonylphenylphosphite were heated under a nitrogen 

20 atmosphere in a glass reaction flask with a mechanical 
stirrer, a thermometer and a still with a Vigreux 
column. The esterif icat ion reaction started at 165°C and 
the reaction water formed was removed through 
distillation. The maximum reaction temperature was 

25 230°C. After one hour at 230°C this was changed to 

azeotropic distillation using Solvesso 150'^^ until an 
acid number of 0 . 8 mg of KOH/gram was reached. After 
cooling to IVO^'C 857 parts by weight of Solvesso ISO"^" 
were added to obtain a 70% solids content. 

30 The acid number of the solid resin was 0.8 mg 

of KOH/gram. 

The viscosity, measured with the aid of a 
Physica Viscolab LC3 at 23^C, was 49 dPa . s . 
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The glass transition temperature of the 
polyester was -14''C {determined with a Mettler TA 3000 
DSC (5^C/min. ) ) . 

The molecular weight (Mn) was 4590. 

5 

Experiment V 

Preparation of a solid polyester recsin 

546 parts by weight of neopentyl glycol, 106 
parts by weight of ethylene glycol, 50 parts by weight 
10 of 1,6-hexane diol, 123 parts by weight of 1,4- 
cyclohexanedimethylol , 65 parts by weight of 1,2- 
propylene glycol, 1271 parts by weight of isophthalic 
acid, 146 parts by weight of 1,4- 

cyclohexanedicarboxylic acid, 1 part by weight of butyl 
15 chloroindihydroxide (Fascat 4101'^") and 2 parts by 

weight of trinonylphenylphosphite were heated under a 
nitrogen atmosphere in a glass reaction flask with a 
mechanical stirrer, a thermometer and a still with a 
Vigreux column. The esterif icat ion reaction started at 
20 183°C and the reaction water formed was removed through 
distillation. The maximum reaction temperature was 
230''C. After one hour at 230°C this was changed to 
vacuum distillation until an acid number of 2,4 mg of 
KOH/gram was reached. 
25 The acid number of the resin was 2.4 mg of 

KOH/gram and the hydroxyl value was 2 5 mg of KOH/gram. 

The glass transition temperature was 45"C 
(determined with the aid of a Mettler TA 3000 DSC 
(5°C/min. ) ) . 

30 The molecular weight (Mn) was 4560. 

Example I 

Paint comp osition 
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The polyester according to Experiment I v;as 
dissolved in a mixture containing Solvesso 150'^*\ 
dibasic ester and butyl glycol in a weight ratio of 
3:6:1 until a solids content of 50% was obtained. The 
5 viscosity was 17 dPa . s (measured at ll^'C using a Physica 
Viscolab LC3) . After 3 months at room temperature the 
resin was still completely dissolved. 

To 13,3 parts by weight of the polyester 
resin thus obtained were added 2.1 parts by weight of 

10 anticorrosive pigment (Halox CW4 9l'^") , 2.1 parts by 
weight of anticorrosive pigment (Zinkfosfaat ZP/M^^) , 
4.1 parts by weight of an antisettling agent (10% 
Bentone SD2 in Solvesso 15 0'^''), 6.4 parts of titanium 
dioxide (Kronos 216 0'^''), 10.4 parts by weight of a 

15 thinner (Solvesso 150'^"/butyl glycol 3:1), 0.2 parts by 
weight of ant if oaming/f low-promoting agent (50% 
Disparlon L1984'^ in Solvesso 150*™) and 5.0 parts by 
weight of an extender (Blancfixe Micro) . This mixture 
was then ground to a pigment paste. During the 

20 preparation the paste's temperature did not rise above 
70°C, 

After cooling to room temperature, 7.5 parts 
of the 50% solution of the resin described above, 2.7 
parts of polyester according to Experiment II, 2.8 

25 parts of a crosslinker containing amino groups (Cymel 
325'^"), 0.4 parts of catalyst (Nacure 4167'^'') and 1.2 
parts of crosslinker (Epikote 828'^'') were subsequently 
added. The mixture was then diluted using a mixture of 
Solvesso 150'^" and butyl glycol in a 3 : 1 weight ratio 

30 until a viscosity of 40-50 seconds' flow time, DIN cup 
4, at 23^C (DIN standard 53 211), was reached. 

In the following examples the 
characeteristics are determined as follows: 



# 
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15 8) 



1) The solvent resistance test is done by counting the 
number of dubble rubs (forwards and back) necessary 
to remove the coating down to the metal. Rubbing is 

5 carried out with a piece of cotton wool-soaked in a 

solvent (methyl ethyl ketone) . The result is 
reported as a number of dubble rubs from O-lOO 
(numbers above 100 are all reported as > lOO) . 

2) gloss: ASTM-D-523 

10 3) layer thickness: ISO 2360 

4) adhesion: DIN53151 

5) appearance: visually 

6) flow: visually 
T-bend flexibility: ASTM-D-4145 

The wedge bend test is conducted to determine the 
flexibility. A cooled panel (100 mm by 40 mm) is 
bent over a 6 mm cylindrical mandrel . The folded 
panel thus produced is then impacted (4,5 Nm) in a 
device (the wedgebend tester) to form a wedge- 
shaped contour, flat at one end and 6 mm diameter 
at the other end. This test piece is then immersed 
in acidified 3% hydrochloric acid saturated copper 
sulphate solution for 4 minutes in order to stain 
any cracks in the coating. The distance in 
millimeters, which is crackfree is measured. The 
percentage crackfree is recorded. The higher the % 
crackfree, the higher the flexibility. 
The Erichsen flexibility test evaluates the 
flexibility of a coating by means of a slow 
deformation. By means of a slow drawing of a cup 
from a flat sheet an indication is obtained on how 
the coating will perform during forming operations 
in practice. 



20 



25 



30 
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The judgement is as follows: 

1) very bad = total delamination 

2) bad := delamination till the top 

3) moderate = half of the drawing cup is 
5 delaminated 

4) good = slight delamination only on the edges 
max. 2mm 

5) very good := no coating defects. 

10) The DSM cup flexibility evaluates the ability of 
10 the coating to withstand stamping operations that 

form a coated flat panel into a DSMR cup. 

The judgement of the visual inspection on coating 

defects is as follows: 

1 = very bad 
15 2 = bad 

3 = moderate 

4 = good 

5 = very good 

20 Example II 

Coil coating 

The paint according to Example I was applied 
to zinc-plated steel (Galfan) as a primer using a 30 f.im 
wire coater. 

25 After curing in an oven in a drying cycle of 

33 seconds at 358°C (which yields results comparable 
with those of coil roll application at 100 m/minute) , 
resulting in a peak metal temperature (PMT) of 210''C, 
the following properties were determined: 
30 - resistance to solvents: 8 dR 

gloss at 20"^ 10, gloss at 60°: 45 
layer thickness: 5-7|a 

adhesion in cross-cut tape test: GTO 
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appearance : good 
flow: good 

T-bend flexibility: 2.5 T 



After a curing cycle of 42 seconds at BSS^'C, 



5 resulting in a PMT of 232°C, a top coat based on a 

polyester (Uralac SN841'™; DSM Resins) applied onto the 
above primer showed the following properties: 
resistance to solvents: 100 dR 
gloss at 20°: 5, gloss at 60°: 32 
10 This shows that a composition according to 

the invention results in good coil coating properties. 

Example III 

Paint composition 
15 The resin according to Experiment I was 

dissolved in a mixture consisting of Solvesso 150™ and 
dibasic ester (1:1 weight ratio) until a solids content 
of 55% was reached. The viscosity was 40 dPa.s at 23°C, 
measured according to the ball drop method (Noury 
20 vander Lande) . 76,6 parts by weight of the polyester 
thus obtained were mixed with 18.4 parts by weight of 
the high solid polyester resin according to Experiment 
II and 5 parts by weight of dibasic ester, resulting in 
a 'mixpolyester ' with a Tg of 32°C. 

25 97.5 parts by weight of pigment (Kronos 

2310'^") and 15 parts by weight of Solvesso 15o'^" were 
added to 97.5 parts by weight of the polyester mixture. 
This mixture was then ground to a pigment paste. During 
the preparation the paste's temperature did not rise 

3 0 above 70''C. After cooling to room temperature, 18.5 
parts by weight of the polyester mixture described 
above and 14.9 parts of isocyanate crosslinker (Uradur 
yB147'^) were then added. The mixture was subsequently 



lA 1 
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diluted with Solvesso 150*^ to a viscosity of 90-110 
seconds' flow time, DIN cup 4 at 23^C (DIN standard 53 
211) . 

Can coating 

The composition according to Example III was 
applied to an electrolytic tin plate (ETP) using a 40 
yxm wire coater. After curing in an oven in a drying 
10 cycle of 10 minutes at 180°C the following properties 
were determined: 

resistance to solvents: 17 dR 
appearance : good 
layer thickness: 10 jam 
15 - DSM cup flexibility: 5/5 (where l=poor and 

5=good) , in which the flexibility of a 'DSM-R 
standard can* was visually determined after 
punching and sterilisation (demineralised water of 
129°C) 

20 - Erichsen cup flexibility: 5/5 (before/after 
sterilisation) 

Erichsen cup twice drawn flexibility: 5/5 
(before /after sterilisation) 
tap water sterilisation: 5/5 
25 - wedge bend: 97% crackfree 
adhesion: GTO 

Example V 
Paint compnPi-i ti,Qn 
3 0 The polyester according to Experiment V was 

dissolved in a mixture of Solvesso 150*^" and butyl 
glycol (4:1 weight ratio) to a solids content of 60%. 
The viscosity was 31 dPa.s at 23*^0, (measured with a 
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Physica Viscolab LC3 ) . The dissolved resin was still 
stable (clear solution) after 3 months at room 
temperature . 

63.3 parts by weight of the polyester thus 
obtained were mixed with 31.5 parts by weight of the 
high solid polyester resin according to Experiment II 
and 5.2 parts by weight of Solvesso 150"^", resulting in 
a "mixpolyester" with a glass transition temperature of 
IS'^C and a 60% solids content. 

To 28.1 parts by weight of the polyester 
resin mixture thus obtained were added 67.4 parts by 
weight of pigment (Kronos 2160*^"), 15.6 parts by weight 
of thinner (Solvesso l50™/butyl glycol 3:1) and 0.4 
parts by weight of flow-promoting/dispersing agent 
(Urad 002945"^" 50% in Solvesso 150'™) . This mixture was 
then ground to a pigment paste. During the preparation 
the paste's temperature did not rise above 70°C. After 
cooling to room temperature, 75.6 parts by weight of 
the 60% ''mixpolyester" , 15.1 parts by weight of 
crosslinker (Cymel 303™, from Dyno Cytec) , 4.9 parts by 
weight of catalyst {Dynapol BL1203™) , 1.03 parts by 
weight of stabiliser (Tinuvin 292™), 8.4 parts by 
weight of a flattening agent (Syloid ED 44™), 4.4 parts 
by weight of catalyst {Nacure 2500™) and 8.4 parts by 
weight of thinner (Solvesso 150™/butyl glycol 3:1) were 
added. 

Ex^mplQ VI 

Coating composition 

The composition according to Example V was 
applied as a top coat onto a coil primer on aluminium 
using an 80 \im wire coater. After curing in an oven in 
a drying cycle of 41 seconds at 300''C (which yields 
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results comparable with those of coil roll application 
at 100 m/minute) , resulting in a peak: metal temperature 
(PMT) of 241''C, the following properties were 
determined : 
5 - resistance to solvents: 100 dR 

gloss at 20"*: 17, gloss at GO"" : 59 

layer thickness: 19 |a 

appearance: good 

flow: good 
10 - T-bend flexibility: IT 

Example Vll 
Overprint varnish 

The polyester according to Experiment III was 

15 dissolved in a mixture consisting of Solvesso 150*^" and 
butyl glycol (4:1 weight ratio) to a solids content of 
50%. The viscosity was 35 dPa . s at 23''C, (measured with 
the aid of a Physica Viscolab LC3 ) . The polyester was 
still completely dissolved (clear solution) after 3 

2 0 months at room temperature. 

68.4 parts by weight of this polyester were 
mixed with 22.6 parts by weight of the high solid 
polyester resin according to Experiment III and 9 parts 
by weight of a mixture of Solvesso 150"^" and butyl 

25 glycol (4:1 weight ratio), resulting in a 

•mixpolyester ' with a glass transition temperature of 
24°C and a 50% solids content. 

To 60.9 parts by weight of the polyester 
resin thus obtained 8.4 parts by weight of crosslinker 

30 (Uramex BF89l'^) , 5,0 parts by weight of crosslinker 
(75% Epikote 834*^" in butyl glycol acetate) and 18.5 
parts by weight of thinner (Solvesso I5 0'^"/isophoron 
1:1) were added. 
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Can goating 

The composition according to Example VII was 
applied to electrolytic tin plate (ETP) as a 
transparant unpigmented overprint varnish using a 50 |am 
wire coater. After curing in an oven in a drying cycle 
of 12 minutes at 185°C the following properties were 
determined : 

resistance to solvents; 5 dR 

flexibility: DSM cup 5/4 good 

appearance : good 

flow: good 

tap water sterilisation: 5/4.5. 
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CLAIMS 



1 . 

5 



2 . 

10 

3 . 



15 4 . 

5 . 

20 

6 . 

7 . 

25 

8 . 



Coating resin system comprising a mixture of at 
least two polymers wherein at least one polymer 
has a glass transition temperature greater than 
4 5°C and wherein the polymers are soluble in 
organic solvents. 

System according to Claim 1, characterised in that 
the polymers are polyesters. 
System according to any one of Claims 1-2, 
characterised in that the polymer with the glass 
transition temperature greater than 45''C is an 
amorphous polyester . 

System according to any one of Claims 1-3, 
characterised in that the second polymer has a dry 
solids content between 30 % and 100 %. 
System according to any one of Claims 1-4, 
characterized in that the second polymer has a Tg 
of less than 40 "^C . 

Can or coil coating composition comprising a resin 
system according to any one of Claims 1-5, a 
crosslinker and optionally the usual additives. 
Composition according to Claim 6, characterised in 
that the crosslinker is a compound containing 
epoxy groups, a compound containing amino groups 
or a compound containing isocyanate groups. 
Entirely or partly coated substrate, wherein the 
coating is obtained from a composition according 
to any one of Claims 6-7. 
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